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(54) PACKET REPEATER 

(57)Abstract: 

PURPOSE: To attain stable high speed communication 
without causing overload of a circuit network by providing 
a means adding topology information to path information 
to a packet path control means. 
CONSTITUTION: When a packet inputted from an 
interface is not addressed to its own packet repeater, a 
packet relay module 5 makes routing according to a table 
3. When the packet is addressed to its own repeater, the 
packet is processed by a packet transmission reception 
module 4. Then the module is a module for transmission 
reception for a path control information packet of an 
additional module 1 processing a path control packet with 
topology information added thereto. A path control module 
2 controls a routing table of its own repeater from 
optimum path information with circuit network tree 
topology information added thereto. Thus, the old path 
information is surely revised and 'correct information is 
surely sent to all circuit network. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Packet repeating installation comprising: 
An interface means of two or more networks. 

A packet relay means which relays a packet between said networks via said interface means. 
An addition means which adds topology information has a path control means which chooses a 
course of said packet and said path control means indicates a connected state between networks 
to be. 

[Claim 2]The packet repeating installation according to claim 1 with which a path control means 
performs path control based on a Bellman-ford algorithm. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipdl.inpitg... 2009/02/13 



* * JP,05-056080,A [DETAILED DESCRIPTION] 



Page 1 of 9 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the packet repeating installation in a different- 
species internetwork packet switched communication network. 
[0002] 

[Description of the Prior Art]What twists the packet exchange communication system between the 
different-species networks used by a computer network in recent years to dynamic path control is 
in use, and the thing based on a BellmanHbrd algorithm in the path control in a small-scale 
network has spread widely especially. The method in which a packet relay aircraft carries out 
packet relay between different-species networks first about this conventional example is 
explained. 

[0003] Drawing 8 is an example of a packet switched communication network, 111 to 114 shows 
packet repeating installation, 21-24 show a network, and 31-34 show a terminal. The packet 
repeating installation 111 to the network 21 and the network 22. The packet repeating installation 
113 connects the packet repeating installation 1 12 to the network 21 and the network 23, and is 
connected to the network 22 and the network 23, and the packet repeating installation 1 14 is 
connected to the network 23 and the network 24. the terminal 31 — the network 21 top — 
connect the terminal 32 on the network 22, the terminal 33 is connected on the network 23, and 
the terminal 34 is connected on the network 24. The terminal and packet repeating installation 
which are connected to the same network have a function which transmits and receives a packet 
mutually. 

[0004]If the terminal 31 tends to carry out packet transmission to the terminal 34 here, each 
packet will be sent to the packet repeating installation 112 from the terminal 31, The packet 
repeating installation 112 sending this packet to the packet repeating installation 114 through the 
network 23, and sending the packet repeating installation 1 14 to the terminal 34 is considered as 
an example. The thing of a way is henceforth called course as such a packet. In order to make the 
above courses choose in distributed processing, each terminals 31-34 and each packet repeating 
installation 111-114 must be able to perform selection to which terminal and packet repeating 
installation the transmitted packet should be relayed. Therefore, the address of a meaning is 
assigned for every interface of each apparatus first connected to the network of a packet 
switched communication network beforehand. 

[0005]This address comprises network ID and host ID, and if an address is seen, it has the 
composition of understanding whether to be the hardware interface connected to which network. 
Each terminals 31-34 and each packet repeating installation 111-114 hold the table to which the 
relay destination address of the same network that should transmit to this last objective address 
for the above-mentioned channel selection in order to transmit to said last objective address was 
made to correspond. This table is called routing table. 

[0006]For example, when the terminal 31 tends to transmit a packet to the terminal 32, the 
terminal 31 transmits to the hardware interface of the network 21 of the packet repeating 
installation 111, seeing the table of drawing 9 (a). An address judges that it is its direct 
continuation network from the table of drawing 9 (b), and the packet repeating installation 1 1 1 
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transmits a packet to the terminal 32. 

[0007]The distributed optimal-path selected system using the algorithm of Bellman-ford, It is a 
system which corresponds dynamically that is, automatically creation of the routing table about 
the network of the packet repeating installation connected to the network which is going to carry 
out path control to change of a network system with software, and creates routing table. For this 
reason, channel information is exchanged periodically mutually, each determines the only optimal 
path based on the below-mentioned algorithm, and each packet repeating installation creates 
routing table. 

[0008]The method of judging a course to be the optimal gave the numerical value called cost to 
each network, and has taken the method which judges a course which makes the minimum the 
total of network cost which appears in a course, and a metric number to be the optimal, if it says 
in the example of above-mentioned drawing 8 — the network 21 — the cost 1 — the cost 1 to 
the network 22, if the cost 3 is given to the network 23 and the cost 1 is given to the network 24, 
The optimal path to the network 21 of the packet repeating installation 114 is a course of the 
network 21, the packet repeating installation 112, the network 23, and the packet repeating 
installation 114, and a metric number is 4. 

[0009]This metric calculation becomes distributed processing in the distributed optimal-path 
selected system which used the Bellman-ford algorithm. For example, if it is the above-mentioned 
example, since the packet repeating installation 112 has set up the cost value of its direct 
continuation network before the packet switched communication network operates, the cost of the 
network 21 can be judged as 1, i.e., the metric number of the network 21, being 1. What added the 
cost of the packet repeating-installation 112 direct-continuation network 23 which tries to send 
out this information to this information is sent to the packet repeating installation 114. Therefore, 
the packet repeating installation 114 receives the metric number of this course to the network 21 
as 4. . 

[0010]By the way, although the course of the network 21, the packet repeating installation 111, 
the network 22, the packet repeating installation 113, the network 23, and the packet repeating 
installation 114 also exists in addition to the above, the course to the network 21, If the metric 
number of this course is calculated dispersively in a similar manner, it will be set to 5. Therefore, it 
is judged with the optimal path to the network 21 of the packet repeating installation 114 being a 
course sent to the packet repeating installation 112 with four metric one. 
[001 1]Such operation is performed to all the networks which form a packet switched 
communication network. The information which the above transmits mutually periodically is a 
destination network address and a metric number. 

This is mutually transmitted to the packet repeating installation connected to the same network 
called the neighborhood, and it suits. 

Henceforth, when describing the combination of the information of the network address and metric 
number which are exchanged as a Prior art, it is called a channel information unit 
[001 2] Although fundamental operation has so far been described, it is as follows when operation of 
the distributed optimal-path selected system using the algorithm of this Bellman-ford is 
summarized. Set cost as each network first and at first about each network Each network address 
of routing table which begins with the initial value that attainment is impossible, except a direct 
continuation network, and has each packet repeating installation, and a metric group, That is, a 
channel information unit is taken out about all the networks, the cost of the direct continuation 
network which transmits these is added to a metric number, and it puts into a packet, and 
transmits to all the direct continuation networks. Although this transmission is performed 
repeatedly periodically, it is not decided in particular about that interval. 
[001 3] A receiver chooses the channel information unit which has the minimum metric number 
about each network among the channel information units in the packet transmitted from each 
neighborhood as an optimal path. Actually, said selection is realized by comparing the optimal-path 
information unit which each packet repeating installation has with the sent channel information 
unit, whenever a packet arrives. However, as an exception, if the packet repeating installation 
which has sent the packet is the packet repeating installation which has sent the channel 
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information unit chosen noting that it is an optimal path to the time, i.e., next hop, even if it will not 
take the shortest distance, it chooses this as an optimal path. 

[0014]Making all the courses from next hop choose, In order to put the maximum of a metric 
number into a channel information unit in order to transmit an attainment impossibility in the 
distributed optimal-path selected system using said Bellman-ford algorithm, and to transmit, 
Disappearance of the course which existed until now is because updating is not performed and a 
change of routing table is no longer made only with the minimum metric alternative form. In said 
channel selection, the contiguity packet repeating installation which should be relayed in order to 
send a packet to the network address of an optimal path is packet repeating installation which has 
sent the optimal-path information unit 

[0015]Henceforth, suppose an interface that the relation between each packet repeating 
installation is said. For example, the group of the packet repeating installation 112 of drawing 8 . the 
packet repeating installation 113 and the packet repeating installation 112, the packet repeating 
installation 114 and the packet repeating installation 113, and the packet repeating installation 114 
is called an interface, respectively, In a front, two call it the interface of the packet repeating 
installation 112. 

[0016]As mentioned above, or the maximum metric number is specified to a metric number and it 
exceeds this value, it is considered from packet repeating installation with this channel information 
unit at the network address of a channel information unit with equal metric one that transmission 
is impossible. By transmitting this value to neighboring packet repeating installation, each packet 
repeating installation transmits that its own interface was downed and in other words no longer 
being exchanged in channel information to other packet repeating installation. The channel 
information unit with the maximum metric number is deleted by timeout of a timer with a fixed time 
out value. The distributed optimal-path selected system using a Bellman-~ford algorithm is built by 
the above art 

[0017]However, the optimal-path selected system using a Bellman-ford algorithm, As a theory, it 
only guarantees that an optimal path can be chosen with each packet repeating installation by 
exchange of the channel information of limited time, Although it is especially distributed type 
therefore, the synchronization between each packet repeating installation cannot be taken, but the 
problem that convergence becomes slow depending on the timing which a network topology and 
channel information emit can be caused. 

[001 8] As mentioned above, when the path change accompanying a network open circuit or failure 
of packet repeating installation happens, In order to transmit the metric number to the channel 
information unit to the network it became impossible to reach as a maximum metric number and to 
update the channel information unit of other packet repeating installation, The contiguity packet 
repeating installation to which still new channel information is not transmitted the channel 
information unit in the packet repeating installation with which said this updating took place in the 
metric channel information unit smaller than maximum metric in which an obstacle has not been 
encountered yet It may rewrite by an optimal-path selection algorithm. As a result the new 
information of course disappearance will be lost and old not suitable information will remain in the 
present situation. It is repeated until cost is added to the metric number and this state becomes 
the maximum metric number, and late convergence is caused. 

[0019]The Prior art has corresponded by adding the two following auxiliary functions to this 
problem. A split horizon is one of art Or it does not transmit the channel information unit with 
self-packet repeating installation to the next hop of a channel information unit to a certain 
network address chosen as above-mentioned optimal-path selection, it is the art of transmitting a 
metric number as a maximum metric number. Drawing 10 t drawing 11 , and drawing 12 are the 
examples of late convergence which a split horizon solves. The solid line with which 111, 112, and 
113 are stretched with packet repeating installation, and 21 is stretched between a network and 
packet repeating installation shows an interface. Although the packet repeating installation 112 is 
next hop of the packet repeating installation 113 like drawing 1 0 in this example, Before the packet 
repeating installation 112 transmits the down of the network 21 to the packet repeating installation 
113, Since the packet repeating installation 113 has transmitted self-channel information to the 
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packet repeating installation 112 like drawing 11 , the old network information of packet repeating- 
installation 113 maintenance will update down information. 

[Q02Q]Dr awing 12 is in the state where the packet repeating installation 112 has rewritten the 
packet repeating installation 113 again by old channel information. Such a state is repeated until 
the metric number of a channel information unit turns into the maximum metric number. Since 
next hop will not be made to update if a split horizon is used, such an obstacle must have been 
encountered. Even if the above-mentioned obstacle occurred by this, a channel information unit 
going back and forth and choosing each other was lost. However, late convergence can be 
controlled to no examples only by a split horizon. 

[0021] As such an example, Example 2 of late convergence is given to drawing 13 , drawing 14 , and 
drawing 15. The solid line with which 111, 112, 113, 114, and 115 are stretched with packet 
repeating installation, and 21 is stretched between a network and packet repeating installation 
shows an interface. In the state of drawing 13 . next hop of the packet repeating installation 1 15 is 
the packet repeating installation 113, and the old information on the packet repeating installation 
115 must have been transmitted to the packet repeating installation 113. However, like drawing 14, 
since the packet repeating installation 1 14 is not next hop for the packet repeating installation 
115, it will be updated. Such updating is henceforth repeated in order of the packet repeating 
installation 115, the packet repeating installation 114, the packet repeating installation 112, and the 
packet repeating installation 113. Drawing 15 shows the place where the packet repeating 
installation 114 has rewritten the packet repeating installation 112. 

[0022]There are some which are called trigger update as art over this. This transmits only a 
channel information unit with change to neighboring packet repeating installation promptly, when 
change takes place about a course in self-packet repeating installation. The timing which rewrites 
a channel information unit with an old new channel information unit by this decreases. Thus, the 
obstacle of the class of said late convergence 2 can be controlled. 
[0023] 

[Problern(s) to be Solved by the Invention][n trigger update of the auxiliary function described with 
the above-mentioned conventional art, once a network topology is changed, each packet repeating 
installation will begin to overissue a channel information packet great all at once, and will increase 
the load concerning each network. It is not desirable for me to hear that that a network topology is 
changed has a system by the network group which generally exchanges packets mutually in an 
unstable state, for there to be, and to increase the load of each network in such the state, 
[0024]This invention discards certainly the old path control information which solved the problem 
of this overload and the Prior art had moreover solved, and an object of this invention is to provide 
the packet repeating installation which completes optimal-path selection as a stationary state as 
quickly as possible. 
[0025] 

[Means for Solving the Problem]In order to solve an aforementioned problem, a packet transfer 
device of this invention, It has an interface means of two or more networks, a packet relay means 
between networks, and a path control means that chooses a course of a packet, and has an 
addition means which adds topology information this path control means indicates a connected 
state between networks to be. 
[0026] 

[Function]Since topology information is added to path control information by the addition means 
within a path control means, the channel information which can trust a path control means at the 
time of channel information change, and the channel information which is not reliable can be 
judged. Therefore, correspondence is possible for the situation where a late convergence problem 
is caused. Since broadcasting issued promptly is not generated when trigger update is used and a 
path change occurs, The load of the network generated in the unstable network systems that a 
path change happens by this unnecessary broadcasting can be decreased. 
[0027] 

[Example]Below, the packet repeating installation which solves said technical problem is explained 
using figures. Drawing 1 is a lineblock diagram of packet repeating installation. The additional 
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module which processes as a component the path control packet to which 1 added topology 
information, 2 is a path control module which controls the routing table of self-packet repeating 
installation from the channel information which added topology information, and a path control 
means is constituted by the additional module 1 and the path control module 2. As for 3, the 
packet-sending-and-receiving module of self-packet repeating installation and 5 are packet relay 
modules routing table and 4. A packet relay means is constituted by the packet-sending-and- 
receiving module 4 and the packet relay module 5. 6 and 7 show the network interface as an 
interface means, and 8 and 9 show the physical network. The two or more number of the network 
interfaces 6 and 7 may learn, and shoes may be sufficient as it 

[0028]The operation is explained below. A packet is inputted from a network interface, and if it is 
not a packet addressed to self-packet repeating installation, as for this packet processing of the 
packet relay module 5 will be performed. According to the routing table 3, routing of the packet 
relay module 5 is carried out If the packet addressed to self-packet repeating installation is 
inputted into a network interface, it will be processed by the packet-sending-and-receiving module 
4 of self-packet repeating installation. This serves as a module used in order to transmit and 
receive the path-controHnformation packet of the additional module 1 which processes the path 
control packet which added topology information. 

[0029]The additional module 1 which processes the path control packet which added topology 
information removed a split horizon and trigger update from art which was described by 
conventional technology, and is realized by adding the method stated to the following ** (1) 
paragraphs and a ** (2) paragraph. This hits "it being addition ********** about the topology 
information which shows the connected state between networks". [ which was described by the 
claim ] 

[0030]the path control module 2 which controls the routing table of self-packet repeating 
installation from the channel information which added topology information is constituted by adding 
the next ** (3) paragraph and a ** (4) paragraph to art which was described by conventional 
technology. Below, the art added to conventional technology is described. 
[0031](D A packet composition format packet composition format is as having been shown in 
drawing 2 . That the channel information unit [ that ] is written here is extension of the channel 
information unit described by conventional technology as shown below. Each network path 
information unit consists of five components of interface ID, an interface down flag, an interface 
rise flag, the pointer in which the depth of a tree is shown, and a network information unit 
[0032]These format components are explained below. First, for every interface, interface ID should 
just be a meaning number, for example, as long as it is TCP/IP, the Internet address of an output 
side may be used for it This example is specified such. This is used in order to judge the output 
origin of a channel information unit 

[0033]It is shown that the interface rise flag resumed or started what the self-interface cut the 
interface down flag for. It is stood by the packet repeating installation which carried out direct 
continuation to the applicable interface, and is transmitted to all the neighboring packet repeating 
installation. 

[0034]An integral value is written in the pointer in which the depth of a tree is shown, and it is 
used for writing the shape of network connection as tree topology from a packet format 
[0035]A network information unit is constituted by two components and network address which 
constitute the channel information unit described by the Prior art, and the metric number. 
[0036]Thus, by adding the pointer in which the depth of the tree of the above-mentioned format is 
shown to a channel information unit explains having become the format which can add tree 
topology information to a channel information unit 

[0037]Some terms are explained before that. Topology here means the phenomenon which can be 
abstracted in a point and the figure which comprised a line. It considers that each packet 
repeating installation is a point, and, in the case of this invention, uses as a network and a means 
to express abstractly the relation condition and the course of a network and packet repeating 
installation by considering that an interface is a line if it says more strictly. On the other hand, 
tree topology means topology without cyclic structure. It is just going to consider it as the purpose 
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of this format to describe this tree topology in a packet 

[0038]Since the branch divided from one certain point does not cross other branches at tree 
topology again, If it has not been included in tree topology yet and said point and all the points 
connected with the line can be expressed as a certain reference point and 1 on the tree topology 
which comprises the reference point by beginning, It becomes possible by repeating this 
expression inductively to describe tree topology. A reference point is established for one certain 
point called a route in the tree topology describing method which it is going to describe here, 
Description of tree topology is started from here and the tree topology which comprises optimal- 
path information is expressed by repeating expressing relation of packet repeating installation from 
the position of the pointer in which the depth of a tree is shown, and the channel information unit 
on a packet 

[0039]If it states concretely, the value of the pointer in which the depth of a tree is shown the 
packet repeating installation which interface ID of the channel information unit of x shows, While 
searching the direction of the head of a packet from the position in the packet the value of the 
pointer in which the depth of the first tree to appear is shown lets the network of the channel 
information unit of x-1 pass, and it is shown that they are interface ID and direct continuation. 
Each channel information unit is built into a meaning by tree topology with this mode of 
expression. 

[0040]I will take draw ing 3 for an example and will describe tree topology in accordance with the 
above-mentioned format 11 to 15 shows 21 to 25 networks for packet repeating installation. If a 
starting point is described [ in / for this figure / the packet repeating installation 1 1 ] according to 
a packet format it can write as follows. 

[0041](P11, 1, N21) however (P14, 3, N24) (P12, 2, N22) (P13, 3, N25) (P12, 2, N23) t P1 1 t P12, P13, 
and the thing written to be P14 are interface ID of the packet repeating installation 11, 12, 13, and 
14, and N21, N22, N23, N24, and the things written to be N25 are the networks 21, 22, 23, 24, and 
25. What closed with the opening parenthesis and was bundled with the parenthesis means a 
channel information unit and the first paragraph in both parentheses shows interface ID. Here, 
instead of interface ID, the packet repeating installation which has the interface ID in an output 
side Internet address is meant The second paragraph in both parentheses means the pointer in 
which the depth of a tree is shown. This figure is equivalent to several +1 of the packet repeating 
installation which will be passed as a result by the time it arrives at the network address of a 
channel information unit The third paragraph in both parentheses is the network information unit 
connected to interface ID of the channel information unit. Since it is unrelated here, the inner 
interface down flag of a channel information unit and an interface rise flag are omitted. 
[0042]Tree topology consists of above-mentioned packet information. A route is the packet 
repeating installation 11 and the network 21 is connected with this. When the 2nd channel 
information unit is seen, the value of the pointer in which the depth of a tree is shown is 2, and it 
is shown that the packet repeating installation 12 let the network 21 of the 1st channel 
information unit pass, and is connected with the packet repeating installation 11. When the 3rd 
channel information unit is seen, the value of the pointer in which the depth of a tree is shown is 
3, and having let the network 22 of the 2nd channel information unit pass, and being connected 
with the packet repeating installation 12 is shown. When the 4th channel information unit is seen, 
the value of the pointer in which the depth of a tree is shown is 2, and having let the network 21 
of the 1st channel information unit pass, and being connected with the packet repeating 
installation 12 is shown. When the 5th channel information unit is seen, the value of the pointer in 
which the depth of a tree is shown is 3, and having let the network 23 of the 4th channel 
information unit pass, and being connected with the packet repeating installation 12 is shown. In 
this way, what was constituted is the tree topology of drawing 3 itself. 

[0043](2) Packet configuration procedure each packet repeating installation always chose and 
holds the channel information unit sent for every interface with the optimal-path algorithm. The 
interface containing each channel information unit is recorded as next hop. Henceforth, it meets 
figure 4 and the procedure which constitutes an output packet is explained to every step (each 
step is displayed by step). 
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(stepD In each packet repeating installation, the channel information unit sent for every interface 
is held. Information has already contained only the thing selected as an optimal path by the 
optimal-path selection algorithm here. 

(step2) The value of the pointer in which the depth of the trees of all the channel information unit 
is shown is increased one. 

(step3) Packet repeating installation puts 1 into the pointer in which the address of the port which 
outputs the channel information unit of the network which received each interface information to 
the interface ID, and the depth of a tree are shown, constitutes, and connects before each 
interface information. 

(step4) The interface information received from the same network synthesizes them to the origin 
of the same channel information unit, puts each interface information together, and constitutes a 
packet. However, when this constituted packet exceeds the maximum packet length of a 
transmission line, consecutive numbers are attached to a packet header, and it divides into it, and 
is transmitted to it 

[0044]thus, a channel information unit as a feature of packet configuration procedure, in order to 
delete the channel information unit to delete the whole partial tree made into a route, when it is 
alike so that it may state later, when chosen as an optimal path, and deleting, The value of the 
pointer in which the depth of a tree is shown is a value which maintains the format which can 
constitute tree topology with an input packet Since operation of adding 1 to the pointer in which 
the depth of all the trees is shown does not spoil the composition of tree topology, tree topology 
does not change by processing of step2. Furthermore, tree topology peculiar to the packet 
repeating installation will be given by adding the channel information unit of the network of direct 
continuation by step3. What the channel information unit branch received from the same network 
by step4 is put together for, The value of the pointer to which the value of the pointer in which 
the depth of a tree is shown indicates the depth of a tree to be a network path information unit of 
2 has guaranteed the relation with 1, i.e., this packet repeating-installation direct continuation 
network. 

[0045]By constituting a packet by these processings, the optimal-path information unit to each 
network of transmitting agency packet repeating installation will be constituted in the shape of 
tree topology, and the channel information packet will be transmitted 

[0046](3) Explain an interface DAUNN flag and an interface rise flag to an interface down flag and 
below an interface rise flag rule. The timeout of a timer which will certainly start deletion of a 
channel information unit from routing table by the time an interface downs and rises takes place, 
and it becomes impossible to perform routing in the meantime without this flag. Attaching a down 
flag can react in the situation where the information on an interface rise flows again, sensitively 
after down flag formation by attaching a rise flag, although it only has the almost same meaning as 
adopting the maximum metric number. 

[0047]The formation conditions of a down flag are the two following kinds. When the one timer of 
the interface of self-packet repeating installation times out Namely, when the conditions of 
INTAFEISUDAUN in conventional technology are fulfilled. As for another, the down flag stands on 
the channel information unit of an input packet, and it is a time of being updated according to the 
** (4) paragraph "updating rule in each packet repeating installation" shown below. 
[0048]The formation conditions of a rise flag are the two following kinds. When a self-interface 
rises again, or when the beginning starts one of them. As for another, the rise flag stands on the 
channel information unit of an input packet, and it is a time of being updated according to the ** 
(4) paragraph "updating rule in each packet repeating installation" shown below. 
[0049]The clear conditions of a down flag are the three following kinds. The channel information 
unit in which the 1st has each down flag is deleted the whole subtree which has a channel 
information unit in a route by timeout of the timer of a channel information unit This time out 
value is the same value as a channel information unit with the maximum metric value in a Prior art 
being deleted. 

[0050]The 2nd is a time of the rise flag standing on the channel information unit with the same 
network information unit as the down flag of an input packet standing, and when a down flag is 



http://www4 . ipdl .inpi t.go j p/cgi-bin/tran_web_cgi_ejje?atw_u=http%3 A%2F%2F www. . . 2009/02/ 1 3 



* JP,05-056080,A [DETAILED DESCRIPTION] 



Page 8 of 9 



materialized more to the channel information unit of a higher rank in the 3rd tree, this down flag is 
cleared. 

[0051]The clear conditions of a rise flag are the three following kinds. The channel information unit 
to which, as for the 1st, the rise flag was attached runs a timer from the time of the rise flag 
standing, and takes down a rise flag to the time out value which sets the down flag of the above- 
mentioned direct continuation network. 

[0052]As for the 2nd, the down flag stands on the channel information unit with the same network 
information unit as the rise flag of an input packet stands, It is a time of being updated according 
to the 4th paragraph "updating rule in each packet repeating installation'' shown below, and when 
a down flag is materialized more to the channel information unit of a higher rank in the 3rd tree, 
this rise flag is cleared. 

[0053]In the above-mentioned clear rule, when a channel information unit with a down flag or a 
rise flag is updated for the completely same information, the value of each timer is not reset A 
down flag and a rise flag are set and cleared by the conditions of the above flag. 
[0054](4) Explain a channel information unit selection algorithm below to the updating rule in each 
packet repeating installation. The flow chart of this algorithm is shown in drawing 5 . It explains for 
every step of this flow chart 

(step11) The processing to the channel information input packet which entered can be begun from 
looking for INTAFESU ID of self-packet repeating installation first If a channel information unit 
with such interface ID exists, the tree which makes the channel information unit a route, i.e., all 
the channel information units equivalent to a branch, will be discarded. 

(step12) Next, it searches and goes a channel information unit with a down flag to order with a 
small value of the pointer in which the depth of a tree is shown from the route of an input packet, 
If found, when the course from seH^packet repeating installation to the channel information unit is 
in agreement with an old optimal-path course, it will set the down flag of self-packet repeating 
installation. And other channel information units on the branch which makes this channel 
information unit a route are discarded. 

(step 13) An optimal path is chosen from the optimal-path information held for every interface, and 
the route of an input packet as order with a small value of the pointer in which the depth of a tree 
is shown for every channel information unit after this. When one side is chosen from another side 
and discarded in each selection, each channel information units of all on a partial tree when it is 
made into a route are discarded. It is a time of the down flag standing on the channel information 
unit of packet repeating-installation maintenance that processings differ. At this time, if interface 
ID differs, a packet channel information unit will be chosen unconditionally. When interface ID is 
the same, it restricts to the time when the rise flag stands, and a packet channel information unit 
is chosen, and when that is not right, the channel information unit on a packet is discarded. When 
the down flag does not stand, channel selection described by conventional technology is 
performed. 

[0055]An example is constituted by adding regulation of the above ** (1) paragraph, a ** (2) 
paragraph, a ** (3) paragraph, and a ** (4) paragraph instead of split horizon trigger update of 
conventional technology. 

[0056]this example explains using figures what kind of operation is performed to Example 1 of late 
convergence described by the Prior art, and Example 2 of late convergence. Drawing 6 is 
described about Example 1 of late convergence described by the Prior art. In this figure, 11 to 13 
is packet repeating installation, and 21 is a network. As shown in a figure, there is information on 
the network 21 in the packet repeating installation 12 and the packet repeating installation 13 at 
the channel information unit of packet repeating-installation maintenance, respectively. However, 
since it is written in the packet repeating installation 13 that the information on the network 21 is 
entering from interface ID of the packet repeating installation 12, If the interface of direct 
continuation exists in the self-packet repeating installation shown by the ****** (4) paragraph on 
an input packet even if it transmitted the information to the packet repeating installation 12, Those 
information is discarded in accordance with the updating rule that the channel information unit on 
the subtree which has the channel information unit in a route is discarded. 
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[0057] Drawing 7 has described Example 2 of late convergence described by the Prior art. In this 
figure, 11 to 16 is packet repeating installation, and 21 is a network There is a channel information 
unit of packet repeating-installation maintenance respectively as shown in a figure in the packet 
repeating installation 14 and 15. However, in the packet repeating installation 14, it enters through 
the interface of the same packet repeating installation 16 as the packet repeating installation 15, 
Since it will not be updated if it is not information with a rise flag as the ****** (4) paragraph 
showed, in order to update a channel information unit with a down flag, the information on the 
network 21 of the packet repeating installation 15 is discarded with the packet repeating 
installation 14. 

[0058]Hereafter, it collects as the whole example. It makes it possible to be able to add tree 
topology information to the packet format of channel information by the ** (1) paragraph of the 
above-mentioned example, The course which each channel information unit has been delivered by 
the ** (2) paragraph of the above-mentioned example, According to the packet format by the ** 
(1) paragraph of a described method, the output packet configuration procedure with which each 
packet repeating installation reconstructs possible as ** tree topology again is given, By specifying 
the conditions which pass the cutting information of an interface like the ** (3) paragraph of the 
above-mentioned example, and restart information, By making it possible to evaluate the reliability 
of an interface rise and down information by the ** (4) paragraph of the above-mentioned example 
with an optimal-path tree. It guarantees being transmitted to an end, without down information 
being injured by old information, and that a reboot is also certainly updated by the packet 
repeating installation which declared the down. In order that this method may update old 
information certainly and this moreover may not use a Prior art, in order to prevent the excessive 
issue of update information, it is a reason for the ability to aim at reduction in traffic, 
[0059] 

[Effect of the Invention]In this invention, the addition means which adds topology information to 
the path control means which controls the course of a packet at path control information is 
established so that clearly from the above proof. 

Therefore, the late convergence obstacle described by the Prior art can be coped with without 
using trigger update. 

Therefore, the overload of the network generated in trigger update is not caused, and high speed 
communication becomes stably possible. 



[Translation done.] 
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TECHNICAL FIELD 

[Industrial Application]This invention relates to the packet repeating installation in a different- 
species internetwork packet switched communication network. 
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PRIOR ART 



[Description of the Prior Art]What twists the packet exchange communication system between the 
different-species networks used by a computer network in recent years to dynamic path control is 
in use, and the thing based on a Bellman-ford algorithm in the path control in a small-scale 
network has spread widely especially. The method in which a packet relay aircraft carries out 
packet relay between different-species networks first about this conventional example is 
explained. 

[0003] Drawing 8 is an example of a packet switched communication network, 111 to 114 shows 
packet repeating installation, 21-24 show a network, and 31-34 show a terminal. The packet 
repeating installation 111 to the network 21 and the network 22. The packet repeating installation 
113 connects the packet repeating installation 112 to the network 21 and the network 23, and is 
connected to the network 22 and the network 23, and the packet repeating installation 114 is 
connected to the network 23 and the network 24. the terminal 31 — the network 21 top — 
connect the terminal 32 on the network 22, the terminal 33 is connected on the network 23, and 
the terminal 34 is connected on the network 24. The terminal and packet repeating installation 
which are connected to the same network have a function which transmits and receives a packet 
mutually. 

[0004]lf the terminal 31 tends to carry out packet transmission to the terminal 34 here, each 
packet will be sent to the packet repeating installation 112 from the terminal 31, The packet 
repeating installation 112 sending this packet to the packet repeating installation 114 through the 
network 23, and sending the packet repeating installation 1 14 to the terminal 34 is considered as 
an example. The thing of a way is henceforth called course as such a packet. In order to make the 
above courses choose in distributed processing, each terminals 31-34 and each packet repeating 
installation 111-114 must be able to perform selection to which terminal and packet repeating 
installation the transmitted packet should be relayed. Therefore, the address of a meaning is 
assigned for every interface of each apparatus first connected to the network of a packet 
switched communication network beforehand. 

[0D05]This address comprises network ID and host ID, and if an address is seen, it has the 
composition of understanding whether to be the hardware interface connected to which network. 
Each terminals 31-34 and each packet repeating installation 111-114 hold the table to which the 
relay destination address of the same network that should transmit to this last objective address 
for the above-mentioned channel selection in order to transmit to said last objective address was 
made to correspond. This table is called routing table. 

[0006]For example, when the terminal 31 tends to transmit a packet to the terminal 32, the 
terminal 31 transmits to the hardware interface of the network 21 of the packet repeating 
installation 111, seeing the table of drawing 9 (a). An address judges that it is its direct 
continuation network from the table of drawing 9 (b). and the packet repeating installation 1 1 1 
transmits a packet to the terminal 32. 

[0007]The distributed optimal-path selected system using the algorithm of Bellman-ford, It is a 
system which corresponds dynamically that is, automatically creation of the routing table about 
the network of the packet repeating installation connected to the network which is going to carry 
out path control to change of a network system with software, and creates routing table. For this 
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reason, channel information is exchanged periodically mutually, each determines the only optimal 
path based on the below-mentioned algorithm, and each packet repeating installation creates 
routing table. 

[0008]The method of judging a course to be the optimal gave the numerical value called cost to 
each network, and has taken the method which judges a course which makes the minimum the 
total of network cost which appears in a course, and a metric number to be the optimal, if it says 
in the example of above-mentioned drawing 8 — the network 21 — the cost 1 — the cost 1 to 
the network 22, if the cost 3 is given to the network 23 and the cost 1 is given to the network 24, 
The optimal path to the network 21 of the packet repeating installation 1 14 is a course of the 
network 21, the packet repeating installation 112, the network 23, and the packet repeating 
installation 114, and a metric number is 4. 

[0009]This metric calculation becomes distributed processing in the distributed optimal-path 
selected system which used the Bellman-ford algorithm. For example, if it is the above-mentioned 
example, since the packet repeating installation 112 has set up the cost value of its direct 
continuation network before the packet switched communication network operates, the cost of the 
network 21 can be judged as 1, i.e., the metric number of the network 21, being 1. What added the 
cost of the packet repeating-installation 112 direct-continuation network 23 which tries to send 
out this information to this information is sent to the packet repeating installation 114. Therefore, 
the packet repeating installation 114 receives the metric number of this course to the network 21 
as 4. . 

[0010]By the way, although the course of the network 21, the packet repeating installation 111, 
the network 22, the packet repeating installation 113, the network 23, and the packet repeating 
installation 114 also exists in addition to the above, the course to the network 21, If the metric 
number of this course is calculated dispersively in a similar manner, it will be set to 5. Therefore, it 
is judged with the optimal path to the network 21 of the packet repeating installation 114 being a 
course sent to the packet repeating installation 112 with four metric one. 
[0011]Such operation is performed to all the networks which form a packet switched 
communication network The information which the above transmits mutually periodically is a 
destination network address and a metric number. 

This is mutually transmitted to the packet repeating installation connected to the same network 
called the neighborhood, and it suits. 

Henceforth, when describing the combination of the information of the network address and metric 
number which are exchanged as a Prior art, it is called a channel information unit 
[001 2] Although fundamental operation has so far been described, it is as follows when operation of 
the distributed optimal-path selected system using the algorithm of this BellmanHwd is 
summarized. Set cost as each network first and at first about each network. Each network address 
of routing table which begins with the initial value that attainment is impossible, except a direct 
continuation network, and has each packet repeating installation, and a metric group, That is, a 
channel information unit is taken out about all the networks, the cost of the direct continuation 
network which transmits these is added to a metric number, and it puts into a packet, and 
transmits to all the direct continuation networks. Although this transmission is performed 
repeatedly periodically, it is not decided in particular about that interval. 
[001 3]A receiver chooses the channel information unit which has the minimum metric number 
about each network among the channel information units in the packet transmitted from each 
neighborhood as an optimal path. Actually, said selection is realized by comparing the optimal-path 
information unit which each packet repeating installation has with the sent channel information 
unit, whenever a packet arrives. However, as an exception, if the packet repeating installation 
which has sent the packet is the packet repeating installation which has sent the channel 
information unit chosen noting that it is an optimal path to the time, i.e., next hop, even if it will not 
take the shortest distance, it chooses this as an optimal path. 

[0014]Making all the courses from next hop choose, In order to put the maximum of a metric 
number into a channel information unit in order to transmit an attainment impossibility in the 
distributed optimal-path selected system using said Bellman-ford algorithm, and to transmit, 
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Disappearance of the course which existed until now is because updating is not performed and a 
change of routing table is no longer made only with the minimum metric alternative form. In said 
channel selection, the contiguity packet repeating installation which should be relayed in order to 
send a packet to the network address of an optimal path is packet repeating installation which has 
sent the optimal-path information unit 

[0015]Henceforth, suppose an interface that the relation between each packet repeating 
installation is said. For example, the group of the packet repeating installation 112 of drawing 8 . the 
packet repeating installation 113 and the packet repeating installation 112, the packet repeating 
installation 114 and the packet repeating installation 113, and the packet repeating installation 114 
is called an interface, respectively, In a front, two call it the interface of the packet repeating 
installation 1 1 2. 

[0016]As mentioned above, or the maximum metric number is specified to a metric number and it 
exceeds this value, it is considered from packet repeating installation with this channel information 
unit at the network address of a channel information unit with equal metric one that transmission 
is impossible. By transmitting this value to neighboring packet repeating installation, each packet 
repeating installation transmits that its own interface was downed and in other words no longer 
being exchanged in channel information to other packet repeating installation. The channel 
information unit with the maximum metric number is deleted by timeout of a timer with a fixed time 
out value. The distributed optimal-path selected system using a Bellman-ford algorithm is built by 
the above art 

[0017]However, the optimal-path selected system using a Bellman-ford algorithm, As a theory, it 
only guarantees that an optimal path can be chosen with each packet repeating installation by 
exchange of the channel information of limited time, Although it is especially distributed type 
therefore, the synchronization between each packet repeating installation cannot be taken, but the 
problem that convergence becomes slow depending on the timing which a network topology and 
channel information emrt can be caused. 

[0018]As mentioned above, when the path change accompanying a network open circuit or failure 
of packet repeating installation happens, In order to transmit the metric number to the channel 
information unit to the network it became impossible to reach as a maximum metric number and to 
update the channel information unit of other packet repeating installation, The contiguity packet 
repeating installation to which still new channel information is not transmitted the channel 
information unit in the packet repeating installation with which said this updating took place in the 
metric channel information unit smaller than maximum metric in which an obstacle has not been 
encountered yet It may rewrite by an optimal-path selection algorithm. As a result, the new 
information of course disappearance will be lost and old not suitable information will remain in the 
present situation. It is repeated until cost is added to the metric number and this state becomes 
the maximum metric number, and late convergence is caused. 

[001 9]The Prior art has corresponded by adding the two following auxiliary functions to this 
problem. A split horizon is one of art Or it does not transmit the channel information unit with 
self-packet repeating installation to the next hop of a channel information unit to a certain 
network address chosen as above-mentioned optimal-path selection, it is the art of transmitting a 
metric number as a maximum metric number. Drawing 10 , drawing 11, and drawing 12 are the 
examples of late convergence which a split horizon solves. The solid line with which 111, 112, and 
113 are stretched with packet repeating installation, and 21 is stretched between a network and 
packet repeating installation shows an interface. Although the packet repeating installation 112 is 
next hop of the packet repeating installation 113 like drawing 1 0 in this example, Before the packet 
repeating installation 112 transmits the down of the network 21 to the packet repeating installation 
113, Since the packet repeating installation 113 has transmitted self-channel information to the 
packet repeating installation 112 like drawing 11 , the old network information of packet repeating- 
installation 113 maintenance will update down information. 

[0020] Drawing 1 2 is in the state where the packet repeating installation 112 has rewritten the 
packet repeating installation 113 again by old channel information. Such a state is repeated until 
the metric number of a channel information unit turns into the maximum metric number. Since 
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next hop will not be made to update if a split horizon is used, such an obstacle must have been 
encountered. Even if the above-mentioned obstacle occurred by this, a channel information unit 
going back and forth and choosing each other was lost However, late convergence can be 
controlled to no examples only by a split horizon. 

[0021]As such an example, Example 2 of late convergence is given to drawing 13 , drawing 14 , and 
drawing 15 . The solid line with which 111, 112, 113, 114, and 115 are stretched with packet 
repeating installation, and 21 is stretched between a network and packet repeating installation 
shows an interface. In the state of drawing 1 3. next hop of the packet repeating installation 1 1 5 is 
the packet repeating installation 113, and the old information on the packet repeating installation 
1 1 5 must have been transmitted to the packet repeating installation 1 13. However, like drawing 14 , 
since the packet repeating installation 1 14 is not next hop for the packet repeating installation 
115, it will be updated. Such updating is henceforth repeated in order of the packet repeating 
installation 115, the packet repeating installation 114, the packet repeating installation 112, and the 
packet repeating installation 113. Drawing 15 shows the place where the packet repeating 
installation 114 has rewritten the packet repeating installation 112. 

[0022]There are some which are called trigger update as art over this. This transmits only a 
channel information unit with change to neighboring packet repeating installation promptly, when 
change takes place about a course in self-packet repeating installation. The timing which rewrites 
a channel information unit with an old new channel information unit by this decreases. Thus, the 
obstacle of the class of said late convergence 2 can be controlled. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]In this invention, the addition means which adds topology information to 
the path control means which controls the course of a packet at path control information is 
established so that clearly from the above proof. 

Therefore, the late convergence obstacle described by the Prior art can be coped with without 
using trigger update. 

Therefore, the overload of the network generated in trigger update is not caused, and high speed 
communication becomes stably possible. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]In trigger update of the auxiliary function described with 
the above-mentioned conventional art, once a network topology is changed, each packet repeating 
installation will begin to overissue a channel information packet great all at once, and will increase 
the load concerning each network. It is not desirable for me to hear that that a network topology is 
changed has a system by the network group which generally exchanges packets mutually in an 
unstable state, for there to be, and to increase the load of each network in such the state. 
[0024]This invention discards certainly the old path control information which solved the problem 
of this overload and the Prior art had moreover solved, and an object of this invention is to provide 
the packet repeating installation which completes optimal-path selection as a stationary state as 
quickly as possible. 
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MEANS 



[Means for Solving the Problem]In order to solve an aforementioned problem, a packet transfer 
device of this invention, It has an interface means of two or more networks, a packet relay means 
between networks, and a path control means that chooses a course of a packet, and has an 
addition means which adds topology information this path control means indicates a connected 
state between networks to be. 
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OPERATION 



[Function]Since topology information is added to path control information by the addition means 
within a path control means, the channel information which can trust a path control means at the 
time of channel information change, and the channel information which is not reliable can be 
judged. Therefore, correspondence is possible for the situation where a late convergence problem 
is caused. Since broadcasting issued promptly is not generated when trigger update is used and a 
path change occurs, The load of the network generated in the unstable network systems that a 
path change happens by this unnecessary broadcasting can be decreased. 



[Translation done.] 
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EXAMPLE 



[Example]Below, the packet repeating installation which solves said technical problem is explained 
using figures. Drawing 1 is a lineblock diagram of packet repeating installation. The additional 
module which processes as a component the path control packet to which 1 added topology 
information, 2 is a path control module which controls the routing table of self-packet repeating 
installation from the channel information which added topology information, and a path control 
means is constituted by the additional module 1 and the path control module 2. As for 3, the 
packet-sending-and-receiving module of self-packet repeating installation and 5 are packet relay 
modules routing table and 4. A packet relay means is constituted by the packet-sending-and- 
receiving module 4 and the packet relay module 5. 6 and 7 show the network interface as an 
interface means, and 8 and 9 show the physical network. The two or more number of the network 
interfaces 6 and 7 may learn, and shoes may be sufficient as it 

[0028]The operation is explained below. A packet is inputted from a network interface, and if it is 
not a packet addressed to self-packet repeating installation, as for this packet, processing of the 
packet relay module 5 will be performed. According to the routing table 3, routing of the packet 
relay module 5 is carried out If the packet addressed to self-packet repeating installation is 
inputted into a network interface, it will be processed by the packet~sending-and~receiving module 
4 of self-packet repeating installation. This serves as a module used in order to transmit and 
receive the path-controhinformation packet of the additional module 1 which processes the path 
control packet which added topology information. 

[0029]The additional module 1 which processes the path control packet which added topology 
information removed a split horizon and trigger update from art which was described by 
conventional technology, and is realized by adding the method stated to the following ** (1) 
paragraphs and a ** (2) paragraph. This stated by the claim. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the packet repeating-installation configuration of module of 
this invention 1 example 

[Dra wing 2] The packet format lineblock diagram which can be put on the example 

[Drawing 3] It is a packet format of the example about the network topology of a tree structure. 

Network composition figure used as the example used and described 

[Dewing. 4]The explanatory view showing the packet composition procedure in packet repeating 
installation in the example 

[Drawing 5]The flow chart of the channel selection algorithm in the example 

[Drawing 6]The explanatory view in which the example shows the management operation to 

Example 1 of late convergence 

[Drawing 7] The explanatory view in which the example shows the management operation to 

Example 2 of late convergence 

[Drawing 8]The mimetic diagram explaining a Prior art 

[Drawing 93 Routing table explanatory view 

[Drawing 10] The constitutional diagram of the packet repeating installation in which Example 1 of 
late convergence is shown 

[Dr awing 1 1 ]The constitutional diagram of the packet repeating installation in which Example 1 of 
late convergence is shown 

[Drawing 12]The constitutional diagram of the packet repeating installation in which Example 1 of 
late convergence is shown 

[ Drawing 1 3]The constitutional diagram of the packet repeating installation in which Example 2 of 
late convergence is shown 

[ Drawing 1 4] The constitutional diagram of the packet repeating installation in which Example 2 of 
late convergence is shown 

[Drawing 15]The constitutional diagram of the packet repeating installation in which Example 2 of 
late convergence is shown 
[Description of Notations] 

1 Additional module 

2 Path control module 

3 Routing table 

4 Packet-sending-and-receiving module 

5 Packet relay module 

6 and 7 Network interface 
8, 9 physical networks 
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&&»P¥gtf * y b 7-*H08^#!&£*"r b^n 

So 

[If#JH2] &BSlWfatf> Bel lman-for 

d Tbdv xMc&^tdmmwzn ? m$« 1 tens 

[000 1] 

fry hSSfflBIBteWtS^y h+ffiSS^H-TSt 
[0 00 2] 

h*BB*y h7-»B©/*5''y hSsaSM^XFAtt 

«*y K7-^rt^jgBW»«B e 1 lman-for 

<o«*Wfc-3^Ts rf><*yh*«B#HB*yh7 

[0 00 3] B8«/*5ry hSStilfHH^Wea&?), 1 
1 1*^61 1 4«^yb*»»B. 2 1fr&24li* 
* b7-S\ 3 1 *^3 4M*^to b*3S 
Sfll 1 1 tt*y h7-£2 l fc*y h7-^2 2k: N 
/<fry h«»®l 1 2tt*y h7-?2 1 fc*y h7 
-*2 3JC N /*{ry h*®8im\ 1 3tt*y h7~*2 

2k*y H7-^2 3fc, /^yh*«HWl l 4&* 
7 YV-t 2 3 t*vb7-> 2 4fcSttLT^*. * 
*3 ltt*yb7-*2 l±fc„ «*3 2tt*y h7- 
^2 2±tC, «B*3 3l4*y h7-*2 3±tes $*3 
4«*y b7~^2 4±te8Stt*ftT^S. B-*yh 
7-*te»««nT^**l5Kfttf/^y h*«ttBtt, 

[0 0 0 4] C£T*fffi5fc3 i«*3 4lC/^^h^ 
U^Wf> S^fry Milffi*3 l^fc/^y h<*> 

axii 1 2^ae*u ^^tttii 1 21*2:0 

/<$ry h**y b7-* 2 3*IUT/^y h*«S6B 
! 1 4tcaS!K /^vftMBl l 4li#g*3 4k:& 

/^yh^HKRBl 1 1-1 1 4tt N aSStifc^fry 
tt>Wy hSa»»MM>*y h7-*fcS«LT^ 



(2) »M¥5- 56080 

2 

MMh>T*<. 

COO 0 5] C<D7FUX«*y F7-^ 1 Dt*Xh 
I D*frMWStlT*&, 7FUX**tltfiM>*v 
h7-»te«K«tl&/N-F!>x7-f y*-7i-<^ 
fcV^ C fc WJ*^fcfcoTVS. &a$*3 1-3 

4, */^yh*«Baii ii-ii4^ ±e»B8 

+»*7Fl/X«»JK«'*«:7 u ---!/;I/*«i* , f* 0 CO 

[0 0 0 6] fcfc*tffl»*3 1 tf. Ntt3 2lC/<4ry b 
fcjgfcLJ^JrTS**^ S»5ft31ttB9 (a) 
-7;V*jt,T><fry b*J8«fi 3 1 14>*yb7-»2 

b*M8fil 1 His 7HVX^ 1219 (b) 0)7—7 

T> (H*3 2lc^yy HHKBT6. 
[0007] Bel lman-for d07;V^VXJU 

20 5fr»*7h7-*te»B**lT^*/^y b>«8S 
■My h7-*fcBr*/l^7 fc ^ v^-^;VOff« 

Bi*s^»cj^a9teiiBfli«©s««ffi\ *h*ti# 

[0 0 0 8] *ft, SB«HU)Wr«Attl*> 

*y b7-*2 3frcnX h3^ *yb7-*24fc3 
XM^St /Vjr-y b*®^fill 1 4^7 b7 
-*2 1^0«»«iSM:*y h7-^2 K /^y 

nani 1 2, *^b7-^2 3s wvb*mmm\ 

l 4 2:t^BB a P, ^ hyy*ttii4"e**. 

[0 0 0 9] CQthVyfiKWtiis Bel Iman- 

#0 ford TfrJvxkzm^itftwmmmiffims'x 
7-]±Tit#wmmc%;Zo ftk*tf±E©«i-e*tuf, 

/^7h«8il 1 2tta»«B«SM*yh7-* 
onx hB*/^y h^SBHUW^SS^-rsSOtcKSU 

y b7-^2 1 op« b y y>»u: 1 r»*twaree 

*»SB1 1 2«M>»»yh7-*2 3©3Xb*40 
*fcfc^*/<*y h*tt«Bl 1 4.fc«S. t^T/^ 
yh**8Bi 1 4tt, *y K7-*2 l^OCOjBK 
5^ ©^ h y y 4 t LTS^ffiSo 0 
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[0 0 10] t h7-*2 l^©i&IStt± 

Ettrtfcx *7>-7-*2 1 , /<*»h4>Hiffll 1 
1 s *-y H7-?2 2. hfiB&Bl 1 3x *-y 

ft-rs*v <L<oimo)* v y -J *a«if «jc»»wttt 

■y h 7- * 2 1 'MOSSISKtt, ^ h V «y 4 
[0 0 1 1] CfO<fc-5fc$m4. hS&iHi®* 

5|H|-*>y h7-*te»»&ftfc/<*y h*«*B^E 

[0 0 12] cn*1?S*«*SW^K , PV>T56^T*fc 
t>\ CO B e 1 1 man-f o r d©7;lcfy XivSrffl 

T©J;9»c&S <) £f&*-y h7-?£nxh£i&£ 
U ®8J«£*>y h7-*teo^T, B88g»l*-yh7 

8fc8fitt#oT^3;i/-7^ y^f— 7>©£*«y h 7. 
-*7 FMW h 'J -y *«DIBn rftfc-SIBMlMBa- 
•y h££T©*-y h7-*fcO(,->T89 tfJU thVv 

hfciDS-T, hte^ftT^TOiH***** b7 

[0 0 13] MMBftSMJiDttASnTtft/tyy 

/^yh+JMtH, -r*t)^^*^h*-y7^*^fc* 

[0 0 14] **Xh*«y7 , ^e.<0SK%-r^T^?5 
gfflEB e 1 1 man - f o t A7)\>3VXh 

wB*£*r*fc»fc* h y » *a<DS^fii^gifsi«^ 

8HK>M9ctt*/,M h U » *a»Wfi*©#-Ctt, WW 



(3) #BB¥5-5S0 80 

4 

h7-*7Fl/X»c/<"{r-y httgtfcftfciMWteM 

[0 0 1 5]W1fc -fy*-7i-TXitt&/<3r«y 
&i&BIJfl©ofctf yfcl^C fc fctxtfgis© 
'^yhtfiiil 1 2i:/sy>y b+H8Bl l 3, 
^•yhfMB&Sl 1 2£/<*9H»««Bl 1 4, 
•y h+JBSBl 1 3t'i*9 hQUmmi 1 4©Cttf- 
WPIvf y^-T'x-fxfciftftu h# 

/o «8Bl 1 2©^V*--7x<fXfc^$. 

[0 0 16] WSHLfcJ:^ ^ HJ -y ?S&fc«:S;*:* 

y h 'J y *«toWMWIai» h7-*7 F 

7 HC*?TIW(MSft*. Bellman-ford7 

defy XA^ffl^fc»gks®iSJiK3iiR'>X7 i A«w± 

Ott«teJ;oT«BB«n*. 

[0 0 17] L«»U Bel 1 man-f o rdT/Vd" 
yXA%fflffe«i®SKj^S'XrAtts JlKtUTs 
*niD08»flHlOS»tic * o TfflaB««S=&«-Ay >y h 

nts *-y h7-* h*D5^tfflgfll«oJWSi"f 
50 5V^fcJ;-9Ttti|IQtW«I<4*i:»r>^IIMi*iBcU» 

So 

[oo l 8] MkEU-cJ'Mc. h7-*©»r»^A 

y y h 'pmmMoiSi.mic tut* im$m&&£ ?itt 
•j- h i4^©>< h y y ^is^^y h y >y *Rf: urea 

KWga^-y a»H&MR7>l'dryX&KJ;9ft 
[0 0 19] C©raS»C«tT8fJl5©am 
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LTet-fs&asTa&s, 01 o, si i, 01 2147. 

7«; -y h^^-YXvAWrSjU/^^^JT-a&S. 1 
1 1 , 112, 11 3«^-5r<y l-epStggs 2 1 t**-y 
1*7-*, hfWWBBT?a6nTl^**m*-f 
V*>-7x'f'X*:5Rt. C<D«»JT-{i01 0©*S«O<fr 
•y h«M88Hl 1 Ztf'Wv htffiH^Sl 1 3©*?X 
h*-yXfcfcoT^5#, /^ryhitMHMi 1 2*V< 
fry h$tt8Hl l 3te*-y K7-*2 icd^v^HS 
«-r*Wfcx 01 lCfcSK/^y h4>»8@l 1 3tf 
/<*yh*»8IIl 1 2>ciJSK1tl8%e^LTL*o 

[O 0 2 0 ] 0 1 2 -y 1 1 2 <y 

h*«gBl 1 3**v«BMWBl»l}tf»*»*TLS 
C<0±^W, gBUHRaziyh 

ns. ^y-y h*7^xy^ffl-rntf*^xh*-y 

lr\ CWc* ?)±!B»«#J8£LTfc, 8BStffBa-y 

[002 1] *(Di.5*mtLT, 01 3, 01 4, 0 
1 5»C®I,->1|X*<0^J2*W*. 11K 1 1 2, 11 
3, 114, 11 5«/^-y h(H8=g@, 2 1 &*>y h 

^-7i-f^t, 01 3©ttSlt?tt, /^-y 
Sffil 1 5W^Xh*7Wy7 h*»8Hl 1 3 
/^-y h*iBI«@l 1 SOStMlMW*'**"? b 

*mmi i 3tettesi«n»*t\ u*»u 01 40 

J;5fc/Mry h^SSSl 1 4&>**y h<MttttHl 1 
5 K 1 r> T**X Y * -y VOTJEW UT Lf 

5„ JWfcC ©J;} y h«t»»$S[Sl 1 5, 

*«y HMBSail 1 4, A^r-y hcMit&Bl 1 2, 
7h*itffil 1 3©JH»i:IU>iK*ft*. 01 5tt/*5r 
yhtHMWl 1 4 6V<^«y hifttttflBl 1 2£®£& 
*T U£ ■o ftflrfc^ LX <^5, 
[0 0 2 2] cntc^fSlJtgtUThy^-T'yXr 

illOlRft 2 OSIO»»*«1SiJ-P* 6. 
[002 3] 



(4) «BB¥5-5 6080 

d 

^fflffijtSffi^ b y y Xx- h -m* -y h 7 

-3lc£*4l£8g1«B><*'y h*a»UttC*, &*y 
h7-*tefrft»«Affl*8*: , f a, *-y h7-* 
-^-atgHfcftSfc^S c ttt-®:k:S^tc/^-y h£ 
£&L£5*-y h7-**lc**3R«ORBgft««fc« 
Sti^CfcT&S, C©JC94t^1?#^>y K7— ? 

[0 0 2 4] C©ifiAffi©IW»S:#J*U 4 

;o tsfr^ummmfrLx^tt^imfflwmzm 

[00 2 5] 

it, *¥m<D'<irvbmmmmit, m.<o^w-<; 

[00 2 6] 
[00 2 7] 

Hteo^TBfcffl^TKWf *• BiWy WIS 
)W 2 ti h#a$;H(BB*fWUfta«SflM^&i/^ 

50 [00 2 8] »C*<0Wff tOt^TWWr S. 
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-y ^ .7;r-/V 5 r y^*— 7> 3 »C 

ftoT/i/~r-f y7*f £= *-y YV-trJyZ—yx.'i 
i/^-y htpm&Bw^y yMsm^'J^-)i4 

[0029] b # o $*-1MS*flftl U ^ -y 

*a«5fr&X7*y -y h^i'XVs b'J #-7>y7r- 
OT<0?f? (1) Ss W (2) WfciS^* 

[0 0 3 0] h#DS^KHi*fittDl,fcliHHlMl**&a 

&affitettTte#tf*3i o) «, ai (4) B*w*rr 

[0031] (l) /^-y bm&7*-'<ryh 

Yv-twuma-v m*, <<> 

£7x^x1 d s ^y^-y^-i^it^yy^f, <(y 

*>y b7-7tiSS.:i--y k fc^"5 50«D«^BJR 
cfcOfcSo 

[0 0 3 2] o^Jccne-^jj—v-y HSjSSISIco 
y^-y^xct\c-M^m^X'^>mii:<.. tcnx 

i£TCP/I Pfc&lfs (HMfC-fV^-^'y h7 FU 
tfflt>e>n*t> co 

[0 0 3 3] ^>^-7x-<X^7V77^ii 
^y*-7x^Xtf«KfrLfcC££, ^^-7i^7. 

7*-7x^XKti&&!ftLfc/ < !y<y h^SBtiO 
JfcT&tU £T©ifil*/<fry h*»»B^fisBSn*. 
[0.0 3 4] xtc yv-<o&&z%ct#'{y*Mm 
KtetfSSi&Jfctl, f-7*-v>y Mpe>*«y b7 

-twmmvtv y-h#pi?-t u-r&iBf *<ok 

[0 0 3 5] *fc s *>y h7-*1«B3Uiy Mitt*® 



(5) ftBfJ¥5-56 0 80 

« 

fiKS^x *>y b7-77KUXt* MJy^&fcJOtfS 
[0 0 3 6] ecO<fc-5K. ±!B7*-V-y Y<OV V~<0 

[0 0 3 7] *-<0t3lc, t,><Ofr©ffl»0BW*fr5. 

7, £yi8ffi£*?^y*-7x^x%if§ij|;S.-tc 
Sleeky*? h 7-* hif«l8BOOiS:^»?R 

15, y y- h #0*7- 1 ttB««a*|*fcft^ h#a 
-<DCfc*V"5. C<07';-h*n-7-%^y-y hF*9fc 
EaS1-«Ci:tf*7*-^'y hcOIWfcf afcc3T?<& 

[0 0 3 8] yy-n?n$>-t»tt, **-jSt*»6iJ* 

a>^i 3 1 "T * V y - h *n ^-IB^^SSTtt;l— h t 
5. 

[0039] mftma&^z t, 7 y -CJBB*^* 

I'V^Offl^x^SKWfSa^-y h«Dl'V^-7x'rx 
I D<0SR1-^y>y b*fit«Btt, f-tfJ/^-/ hrtOffiB 

^n5 > yy-cog?a%^-r*-i' yzomwx - 1 (o^es 

40 mc a k> ^SKtS$8^- -y h tt-«te y y - h #n -7- 

[00 4 0] B3*«tt9T, yy-h#aj?-*± 
hfcfc^TfB^L/T*.):^. 1 1 frZ 1 5 
«*y^yh+«»B«x 2 1 fr5>2 5* y h7-7*^ 

-y h 4>«BB 1 1 fc*^TiaM-6 1 #<9<fc -5 

[00 4 1 ] (PI 1, 1 , N 2 1) (P 1 2, 2, N 
22) (P13> 3^ N25) (P 1 2, 2, N23) 
50 (P 1 4s 3, N 2 4) {§U PI K P 1 2, PI 
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3s PI 4 tmfrftf&Mt'W V h^m&Bl 1, 1 
2, 13, 1 4©WV*-7x<YXl DTfct), N2 
1, N2 2, N23, N2 4, N 2 5 hl^nft 
*-y h7-*2 1 , 2 2, 2 3, 2 4, 2 ffl 
S^fcBiaSaT^&ftfcfcWtf, SiSSIffgi-'y 
hfcjg'fcL, pg5a«©S-^«^V^-7x-1 , ^I D 
CCTti-f y^-^xl'XI D©tt*>ytc, * 
to'Cyfi—yxJT* I OfctiJ^ffliKy*-*^ h7 KL 

wju yy-©HMCBiW-*'fy*««* , r». cor 

MtfiiSgWJ;:, OMHIa^y h©*>y h7-*7FV 
XfcSitTSSTtelJif- h*tt$fflK>»+ 1 
M}£SKf*l©Sfl=SI«:, ^oHKIHIga^-y 
hO-fy^-7x-fXI Dfc**Stlft*V h7-*1S 

^X^7V7?y, -fy*-7x-fX7>y779?'tt> 
C c TttBII$tfJ&:V<DT#l»ST 3. 
[0 0 4 2] Jd&t^y MM* 9, yy-htfos?- 

Wf*. ;V-H*/^-y h*««ffll lTifcO, C 
*l»C*-y h7-? 2 1 *Wot^5, 2#g©SS§ 

h*a*ts yy-©«BK*aw*-fvi»o 

«fl«2T»*»K /<4ryh>ttMWl 2«, lSi©*IS& 
iftxiy h«D*-yh7-*2 l*j§LT, hf 
$£sBl 1 fcO&tfoT^SCtSr^-r. 3#B<0&SS 
it?8ar.>y hfcJISi:, y y-©88S*^"rjK<f 
ffitf 3 T£ *) , 2 ff i (D&mnz-- vhO^-y h7- 
*2 2^:11 LT, /<*y h+ffiSBl 2t-p*tf?TV 
SCt4gf, 4#i<Dii8&18?B3.r:«>> h*li*i, 7 

y-coggaE^-r^i'v^©ffi^2T-2&y, i#g<&« 

SS1W?ga^-yh©*-y h7-*2 1£1LT, h 
tf«8Bl 2fc-o4^T^5vtt?r^-r. 5#§©& 

Ott*'3^a&tJ, 4SI©SK*«a-y h©*-y h7 
-*2 3£ilLT, y h4"J8iSBl 2 tOKftriT 
VSCfcfcjjVr. C?LT$$£ftfc:fe©tt03©y , J 
- h jtfo -7— ?•© ©T*5. 
[0 0 4 3] (2) /^yhWftfW 

afe*iT*ft«IW«|a=y h*fiBSgffi7;V:Jyx\k 
T51&L, fiWLTVS. SIII&ti!«ar:>yhff 
AoT€fcf V £-7 x -T X«* *X h * -y 7fc LTfB 

Bsnrvs. wps, mi**? hzms&tz&m*® 

4«)oTX-rv7 (SXf'^Bs t e pTS^LTV 
(s t e p 1) #/^-y h*»8fite*}VT,. S^V* 

-7x^xcrtfca5nT*ft«B««a-y h=&## 

LTV*. cc7?UHBtt» WcKMBHWW/VdyX 
Afc*oT, fBaB5Bi:LT»R**TfctO«»««A, 
TVS. 

(s t e p 2) £T©S£81#?8a--y h©yy-0»* 



(6) #lffl¥5-56080 

/0 

(s t e p3) h LV* -7 x-<X 

ita*S€Lft*y hu-toy&f&m^v h%> * 
x, y y y*fc« 1 £AftT8ii£ 

L, §1 , V^-7x^Xlf$B<0i)»C^-rS. 
(s t e p 4) |B]L*-y h7-7J,9£{lS*li'H , >'* 
-7x^Xl««tt, *tl&*HC— 3©«BM«Ba=v 

h«7tfc^-&L, Si'y^-7x-f'xiffa%atxti6 

>ry h^y^aL#**W#T#WLTfi*«ti*. 
[0 0 4 4] c©£$fc/<*y h*W^©1WU:L 
T, S881Sffia^-y httSSgggfcLTil&SnSfc 

HKffitta^y htf*»»7 y-jTtWMi-r 
*ft», yj-cisis^i-sp^y^ofittyy- h# 

a->--%MTf57t--7-? h h©££ 
«-pj;5*fflfc:&-3Tvs. £T©yy-©B£*7PT 
20 #<iv*K. i %ip^5 tv^somiy y - h#os;-o 

*&&&»**J*V©T> s t e p 2©iaJik:j:^Ty y 
-h>Bn-7-*<Sto*cttt*v. S5>ts tep3 
T, HJgjg^oD^-y h7-*<9«8&1S8?a:^ h*in^. 

sctfcto^o/^-y htp«tSB@ ; &© > yy-h#D 

-7-J&(tf#-rSCtfc*«. *fc, s t ep4TISJL^ 

«6(cr§cta, >y;-£0iSJ[^'r^-i'y^oa^2 
«*<y h7-^l^SS1t^arL-y ht, yy-oJW*^ 

50 «*-y h7-2fc(0-pfttfy*ffiSELTV5. 

[0045] cne«sifc<fcy^^>y h*««-rsc:t 

fcJ;^, SK1S«/<y«y htt, SI«7C/^-y h^RIKH 
<0=&^ -y h 7- * 'N<9®2!*18&1tf8a^ -y h tfy V - h 

[0 0 4 6] (3) -f , V^-7x'fX^7V79^, f 
y^-7x-<X7-y777^HiJ 
JWTtl'>^-7x'('X^7v>'77^, -fv^-7i 
•YX77 77 v ^»C-P VTStM-f i L C <077 W 
%»tltf, i'>^-7x'fXA^7yLT7-y7-rSf 
-/o TC«&f;V— r-f>^7-7;V*^igeS^^--y h<*> 
W»«l8C , r^'f^-O^A7*h*l«lBC«?» 
<o;v— r^yyttff^.*<**. ^7>77y*mtS 
©tt, S^hy<y^iS*8ffl-rs©fc«^L36«* 
Ito^^T*** 5 , 7 <y 777 * C t\c&r>? 

^yyvmsm, iue-i'>^-7xi'x7-y7©it« 

[0 0 4 7] ^7y77^$£^«T«3©2!»?T 
fe*. ^ttg/^-y htp»^B©'fV^-7x'r 
X©^^T-*^'fA77hLfei:€. f*^, 
50 SIBb:*»t*-i'y^-7x'fX^7v©^«:i98ftLfc 



11 

W^^M'jtfeD^ TEteSUfcB (4) m 
[ 0 0 4 8 ] £ tc, 7 v f 7 9 ^ ©jfciMfcttttTE© 2 

JfcoTfctK TBfc^bftW (4) E r§/^.^ hefi«6 

[0 0 4 9] ?'yis777<D?V73kmZTm<0 3m*) 
J&ltt£*7V79?*ISC>^1if?8:i:^y h 

©^A77 hB<*< {^©Sffilcfett*®** h y >y 

[0 0 5 0] »2ttA^^y hO^V77^©So 

«aji>y h£7y779Wfi-3-a>;5fcirc , ;&^ 8 
3ttyy-K*VTJ:0±tt<Dei«19«3.-y hfc^-> 
y 7 9 Witt Lfc t * tt C © j?7 V7 9 ?"tt7 y 7 2 
ft*. 

[005 1] 7-y77v^©i";7^#«TSE©3)i?) 

»1 »7y 779 ^Otf^fcllBllWBar:? h 
(is ^OTyTV^ycioftt***?*^-*^ 
*x ±ElIJSJ8R* < y h7-^0^7V79y*35tT« 
*f A77 rnVTV????*®*?, 

[0 0 5 2] fSZltKtJ^y h©7-y 7797~©£o 
T<,>3©fcBC*»y h7-^1ffa^--7 b«i*olBW» 

oTS^ttft^-efclK «3tt7y-te^TJ:t) 
±ffiO«»flWBa=y Hc^7V79?jW£fcL;fct£ 
«C©7y779^±^y7*nS<, 
[0 0 5 3] ±K©*y 7BJWK*VVC, 
79^7-y779?©^ft:ifgK1lt$8:i--y htf£-3 

fc<H&*«-ejBWSftfci:*l*. #*"f*-©Btfy 
■fe-y hS*lS«lttt*lf\ W±©7 9 •?©&#£<}; 9 
^7V79^ 7-y779?«-fe-y K $";7£ftS. 
[0054] ( 4 ) -y h "Mil&fifcfctt SSBSrSl 
RJ 

«Ttc$SB81f?8:x;i-y hW?7;VtfyXi»lc-3^T«W 
*3, 05tCCO7;l/^yXA©7D-^^-h^ 
t. ilO7P-f-v-K0Xf >y7C*ttcUiwrS. 
(s t e p 1 1) X-^TZtdmmmkWr y htcjt 
fSffiJlJ*. CfS/t*-? h*j88B©-l':/*-7xX 

-7i^X I D%J$-7SiS1S«a^-y htf^Rxf 5& 
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*©«BB«a=y h**-Mc**y';-% ffc 

(s t e p 1 2) Offt^7y79^f**0»K1f«a 
-•y hfc, XWrv h©/l>- hfr£7y-©BK** 

tfS'<*y h*BBBfrS*©8BffBa^y h*T»© 

y-y t-q>w&B(o?<zv77?%jLxz. c© 
/o - >y b&e&mtz. 

(s t e p 1 3) C<D&t. <<VZ-7x'(7,t:t\Z.U 

y -omwzTTstiM >*©«©/><* tr wcbkhhrol 

#©JlSSffl$8a:=.<y btc^7y79^©ii-pT^*fct 

-cfc*, c©t^ ^y?-7i^i Dtfgfcntos 

-7x-rxi Dtfl3)D#&t«7y779^tf:S-3T^ 

v-v%^t%\cit/<>ry h±©«BflWla:iy 

USTa^&tiftBHBWiiWfetiS. 
[0 0 5 5] W±©^ (OB,* (2) B. H (3) 
WRtW (4) B<0MS«s fl63*ja«©X7'yyh*9 
Y Xy V y A*-7 -y 7r- h ©«fe 5 tef^Kl-r 5 d 

50 [ 0 0 5 6 ] C ©*«5 mim&<OW&T>W*lt jf^lR* 

^*»«H*B^TWIW-*. 06»4«fJt5©SfrT^^fc 
JiV^iR^©Ml fcOl,->TxE^TS55o C ©0K*5l/ ->T 1 
1 1 314/^-y h#*8&tres 2 1 tt^-'y H7-^ 
■efcS. /^yh+liBBl 2, /^•yhf^SBl 3 
fctt, HOi^lc^n^lV^y h«1'«t«H«l#©iSKf 
llWBaiy h»c^.<y YV-y 2 1 ©1f»^*5. U*^b 
i\>rv htf»8Bl 3tM-«T»4s *<y 1-7-^2 1© 
HWW»/<*y h*»^fil 2©-l'y^-7x'('XI 

/^•y h^^^l 2»c^lLfctbTt„ ±JEB 
(4) St?^bfc> g/^>y h*ffi»BKHjg3gS!©^ 
y^-7xi'X^A7J/^-y K±te#firntf, ^©S 
Km^Sa-y ht^SP»*±©SES1«a}3.^ 
•y f-tfJBKSft*, fc^$JWfBMlcflh>T, ^tx&© 

[ 0 0 5 7 ] 0 7 «$£*©StH-ei£^ft iitMR^©0lJ 2 
fc-D^T^Tt-'S. COite^tl 1 1 6tt/< 
^•y h*®SBT\ 2 1 tt*-y h7-^-p*S 0 > 
50 h^BBBl 4, 1 5te«f-n€nH©J:-5*/^-y h 
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•r*-*fc»tett» ±G» (4) «f^tftJ;^fcs 7* 
>y hWHIBl h«8&@l 5<0*;y 1-7- 

? 2 1 ©it mtfmzti*. 

[0 0 5 8] «T\ l/CSi:**. ±15 

JUMQft (1) 9Hc*!>«B11HM>^vh7*-^ 

•y h icy y - 1- *p 'S-mnztmnn a c t ^wag t 

U ±G9lttMo« (2) 9Wc*0««l8fll«aiyh 
tffi*SftT*fc«B*s ±!B73i£<OSg (1) Sic** 

WvVr? HMflttM. iBttlKff (3) * 

*#««i3Srr*cttej:»>, jbcsetftoin (4) sre 
mmmmcnmztxzct *. c<octt>\ 

[00 5 9] 

ho«is%iwfflif 5SB»Jw#a»c, smnp 

lc A U h y #*-7 v 7r- hJ&ttBUfc^Ts 
■n-7-jff- hT?&iL?Z*v h7-*©>MWt*S 

[0 1 ] *8W 1 y b^ffiH®^*-^ 
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